We study the elastic interaction between a pair of partial dislocations, resulting from the dissociation of a perfect dislocation, and a bimetallic interface. The forces that act on two partials dislocations are the forces due to elastic interaction between the partial and image forces due to interactions of partial dislocations with interface. We are interested in the eect of image force on width of the stacking fault ribbon between two Schockley partials. We show that the separation of two partials dislocations is modied compared to that in the single crystal. It depends on the ratio of shear modulus and the distance between the interface and the dislocation.
Introduction
The perfect dislocations dissociate into partial dislocations with creating a stacking fault. The dierences in mechanical behavior between the materials come from the ease or diculty for dislocations to dissociate. When the dislocations are dissociated, they lose their mobility and the material presents high work hardening ability. We can thus characterize metals and alloys due to their stacking fault energy which is measured from the distance of separation of partial dislocations. This energy was derived by Read [1] for isotropic medium and by Chou and Eshelby [2] for an anisotropic crystal, and it depends on the crystal structure. This energy was derived by Read [1] for isotropic medium and by Chou and Eshelby [2] for an anisotropic crystal, and it depends on the crystal structure. This energy is denoted γ s and is inversely proportional to the distance between the partials. Studies of elastic interactions between dislocations and interface made by Priester and Khalfallah [35] showed that the image force in elastically anisotropic materials plays an important role in the dislocation movement vis-à-vis the interface. As well analysis of the image force exerted on a dislocation near a bimetallic interface was take in detail by Dundurs and Sendeckyj [6] , Lin and Lee [7] and Lin [8] . For this purpose we investigate the behavior of dissociated dislocations near the interface.
Conguration of dislocations and studied materials
An edge perfect dislocation, the Burgers vector b, located in the basal plane (0001) of a material with hexagonal structure, can dissociate into a pair of Schockley partial dislocations with the Burgers vectors b 1 and b 2 according to the following:
The leading partial dislocation is located at distance d of the interface and the queue partial dislocation is at distance (d + l) from the interface, Fig. 1 . They are parallel to the interface and are in elastic interaction with it. The interface is dened by its plane which is the basal plane for the two crystals and its disorientation which is null. The bicrystal consists of two metals of hexagonal structure, the rst is zinc and the second is beryllium or tellurium. The two metals are selected to obtain ratios of shear modulus µ 2 /µ 1 > 1 for ZnBe bicrystal and µ 2 /µ 1 < 1 for ZnTl where µ Zn = 46.6 GPa, µ Be = 149.9 GPa and µ Tl = 6.2 GPa [9, 10] . The two partial dislocations are located in zinc crystal.
Results and discussion
Determining the separation distance between the two partials, in interaction with the interface, requires the calculation of forces acting on them: the elastic interaction force, F el , by the PeachKoehler law and the image force, F i , by the theorem of Barnett and Lothe [9] .
The force due to elastic interaction, F el , between the partials is calculated in a single crystal of zinc. It controls the separation distance, l, of the two partials:
The image forces, F i1 and F i2 , exerted on each partial. They are controlled by their distances from the interface: d for the leading partial and (d + l) for the queue (302) partial
where ∆E is the elastic energy of dislocationinterface interaction. F i1 (Eq. (3)) is the image force corresponding to the leading partial dislocation is located at distance d, F i2 (Eq. (4)) is the image force corresponding to the queue partial dislocation is at distance (d + l) from the interface.
The dierence between the intensities of images forces that are exerted on each of the two partial ∆F i , is due to the dierent distances that separate the two partial dislocations of the interface, d and(d + l). It induces the alignment or combination between the two partial dislocations according to the image force is attractive or repulsive.( the eect of the image force, it decreases or increases the separation of the two partial? !) so it depends on the sign and intensity of the dierence of the image force which is corresponding ∆E.
The new partial separation l under the eect of the image force is obtained by the relation:
We take the force of interaction mist dislocation partial dislocation as a constant.
The elastic interaction energies, ∆E, of the Shockley partial dislocations with interface for the bicrystals ZnBe and ZnTl are shown in Table. When the interaction concerns a dissociated dislocation, the width of separation between the two partial dislocations is obtained by Eq. (5) and represented in Fig. 2 according to distance d 
In ZnTl bicrystal (µ 2 /µ 1 < 1), where Tl is softer than zinc, the interaction energy is negative and the image force is attractive. Dislocations located at a distance less than the ecacy distance of image force are attracted to the interface. Figure 2 shows that width of separation between the Schockley partials decreases as they approach the interface. The image force favors partial recombination particularly when the partials are closer to the interface.
In ZnBe bicrystal (µ 2 /µ 1 > 1), where Be is harder than zinc, the elastic interaction energy is positive and the image force is repulsive. Dislocations at distances of interface less than the ecacy distance of image force is repelled. The separation of partial increases as they approach the interface, it passes from 1.2 nm to 3 nm for the distance corresponding to the limit of validity of linear elasticity of continuous media. The image force favors the separation of partials and prevents their recombination. These results agree with those of Lin [8] .
Conclusion
The eect of image force plays an important role on interaction of partial dislocations with bimetallic interface in case of bicrystal of hexagonal structure. The image force modies the equilibrium separation of partials compared to that in a single crystal. Separation of the two partial dislocations depends on the ratio of shear modulus of the two materials which constitute the bicrystal. The stacking fault ribbon issued from the dissociation of a perfect dislocation is expanded under eect of image force for a dislocation close to second harder crystal. The image eect decreases stacking fault energy of rst crystal which contains the dislocation. The same ribbon is narrowed when the second crystal is softer than the rst, then the stacking fault energy is increased under the inuence of the image force.
